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1. INTRODUCTION
Complete tabulated data of the mean velocity profiles, wall shear stress
distribution and all components of the Reynolds stresses are presented for
developed single-phase flow through a square-pitched rod array (p/d = 1.107)
at Reynolds numbers of 22.6 x 103, 46.3 x 103, 133 x 103 and 207.6 x 103. . A
discussion of the results and a graphical presentation of some of the data are
given in Hooper et al. [1983].
1.1 Reference
Hooper, J .D . , Wood, D.H. and Crawford, W.J. [1983] - Developed single-phase
turbulent f low through a square-pitch rod cluster for an extended
range of Reynolds numbers. AAEC/E558.
2. REYNOLDS NUMBER OF 22.6 x 103
2.1 Wall Shear Stress Distribution
AIR DENSITY 1*155 KG/M**3
KINEMATIC VISCOSITY 1.622E-05 M**2/SEC








































































2.2 Mean Velocity Profiles
MEAN VELOCITY AT -10*0 DEGREES,
WALL SHEAR STRESS 0,0314 PA
FRICTION VELOCITY 0,2654 M/SEC





























0,00377 4,070 143,5 15.333
0,01077 4,040 176,3 15,220
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rfEAN VELOCITY AT 10.0 DEGREES*
WALL SHEAR STRESS 0.0836 PA
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MEAN VELOCITY AT 20*0 DEGREES,
WALL SHEAR STRESS 0,0937 PA
























































































































































MEAN VELOCITY AT 25,0 DEGREES,
WALL SHEAR STRESS 0,0984 PA


























































































































































































































































MEAN VELOCITY AT 40,0 DEGREES.
WALL SHEAR STRESS 0,1078 PA
FRICTION VELOCITY 0,3055 M/SL-C
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MEAN VELOCITY AT 50,0 DEGREES*
WALL SHEAR STRESS 0,1076 PA
FRICTION VELOCITY 0,3053 H/SEC
Y CM) V CH/SEC) Yl V-f
0,00077 3,420 14,5 1:1. ,204
0,00:1.27 3,710 23,9 12,154
0,00177 3,940 33,3 12,907
0,00277 4,180 52,1 13,694
0,00377 4,390 -70,9 14,382
0,00477 4,460 89,8 14,611
0,00577 4,620 108,6 15,135
0,00677 4,730 127,4 15,495
0,00877 4,910 165.0 16,085
0,01077 5,070 202,7 16,609
0,01277 5,190 240,3 17,002
0,0:1477 5,270 278,0 17,264
0,01677 5,380 315,6 17,625
0,01977 5,460 372,1 17,887
0,02277 5,520 428,5 18,083
0,02577 5,560 485,0 18,214
0,02377 5,610 541,4 18,378
0,03177 5,590 597,9 18,313
0,03677 5,560 692,0 18,214
0,04177 5,490 786,1 17,985
0,04677 5,450 880,2 17,854
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Y/YMAX U V U U'v1 UW UW Q
0.126 1,693 0*982 .1. ,423 0,638 0,015 -0,37s 2,929
0,199 1,536 0,924 1,310 0,570 0,025 ••••0^:1.06 2 -466
0,272 1,425 0,923 1,227 0,512 0.000 -0,073 2,194
0,345 1,310 0,860 1,105 0,398 0,009 -0 , : !59 1,83</
0,419 1,228 0,315 1,013 0,329 -0,028 --0,020 1,399
0,492 1,148 0,743 0*918 0,245 -0,039 -0*049 1,3 5 6
0,565 1,064 0,724 0,857 0,194 -0 .049 -0,027 1,1.95
0,638 1,014 0,686 0,783 0,146 -0,033 -0,059 1,055
0,712 0*950 0,664 0,7:19 0,1.04 -0,020 - - 0 , 0 5 4 0,93:!
0,785 0,894 0,653 0,687 0,063 --0,004 • 0,(H9 0*34*
0,858 0,859 0,638 0,639 0,025 0 -004 -0 ,0 /4 0 ,777
0,931 0,838 0,662 0,649 •-0,014 0,008 -0,028 0,; 'BO
1,005 0,836 0,671 0,647 --0,059 0,01.2 -0,033 0.78-1
1,078 0,862 0,693 0,662 -0,107 0,003 0,002 0,831
1,151 0,905 0,714 0,696 -0,157 0,015 - -0 ,054 >.>,907
1,224 0,972 0,720 0,708 -0,198 0,005 -0,019 0,983
SCAN ANGLE 50
Y/YMAX LI V W UV UW VU Q
0,160 1. ,693 0,988 1,404 0,^677 0 , 1 1 1 -0,137 2,907
0,253 1. ,562 0,962 1,287 0,639 0.107 -0,118 2,51!.
0*346 .,457 0,926 1,208 0,532 0 < 0 9 0 -0,148 2,21?
0,439 .,330 0*907 1,126 0 - 4 4 3 0,076 -0,034 1,929
0,532 .,218 0*351 1,019 0,360 0:058 • • • 0 * 0 4 8 1.623
0,625 .,120 0,770 0,909 0,250 0,075 -0.049 .!. ,337
0*713 .,019 0,751 0,844 0-191 0,099 -0,073 1,158
0,811 0,946 0,755 0,783 0,129 O.. I .OO -0,004 1,039
0,904 0,907 0*724 0,777 0,066 0,125 -0,038 0^75
0,997 0,891 0,710 0,749 0,035 0,144 0,003 0.930
1,090 0,334 0*720 0,744 -0,002 0,147. 0.025 0,927
1,134 0*395 0,714 0,739 -0,031 0,150 0.01-* 0,928
14
3. REYNOLDS NUMBER OF 46.3 x 10°
3.1 Wal l Shear Stress Distribution
AIR DENSITY 1.21.8 KG/MKK3
KINEMATIC VISCOSITY 1.475E-05 M**2/SEC
AVERAGE WALL SHEAR STRESS















































































































































3.2 Mean Velocity Profiles
MEAN VELOCITY AT -60.0 DEGREES.
WALL SHEAR STRESS 0.2631 PA
FRICTION VELOCITY 0.4648 M/SEC


































































MEAN VELOCITY AT -50.0 DEGREES.
WALL SHEAR STRESS 0,2850 PA
FRICTION VELOCITY 0,4837 M/SEC




























































































































































































MEAN VELOCITY AT -40,0 DEGREES,
WALL SHEAR STRESS 0,2847 PA
FRICTION VELOCITY 0,4835 M/SEC

















































































MEAN VELOCITY AT --35.0 DEGREES,
WALL SHEAR STRESS 0,2762 PA











































































MEAN VELOCITY AT -30,0 DEGREES*
WALL SHEAR STRESS 0.2631 PA
FRICTION VELOCITY 0,4648 M/SEC

































































































































MEAN VELOCITY AT -20.0 DEGREES.
WALL SHEAR STRESS 0.2428 PA
FRICTION VELOCITY 0.4464 M/SEC
























































































































MEAN VELOCITY AT -10.0 DEGREES..
WALL SHEAR STRESS 0.2094 PA
FRICTION VELOCITY 0.4:146 M/SEC
























































































































































































































































































ME!AN VELOCITY AT 10*0 DEGREES,
WALL SHEAR STRESS 0*22:1.5 PA
FRICTION VELOCITY 0,4264 M/SEC
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4. REYNOLDS NUMBER OF 133 x KT
4.1 Wall Shear Stress Distribution
AIR DENSITY 1*145 KG/M**3
KINEMATIC VISCOSITY 1,644E~05 M#*2/8EC
AVERAGE WALL. SHEAR STRESS 1*8400 PA



































































































































4.2 Mean Velocity Profiles
MEAN VELOCITY AT --15,0 DEGREES,
WALL SHEAR STRESS 1,7651 PA
FRICTION VELOCITY 1,2416 M/SEC










































MEAN VELOCITY AT -10*0 DEGREES*
WALL SHEAR STRESS 1*6761 PA
FRICTION VELOCITY 1,2099 M/SEC





























































































































2 1 6 * 3









































































































































MEAN VELOCITY AT 15*0 DEGREES,
WALL SHEAR STRESS 1*7935 PA
F RIC1 J 0 N V EI.. 0 CIT Y 1*2515 M / S E C
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riEAN VELOCITY AT 35*0 DEGREE'S*
WALL SHEAR STRESS 2*1298 PA






































































































































































































































































































































































































































































































































































MEAN VELOCITY AT 50,0 DEGREES,
WAI...!.. SHEAR STRESS 2,1473 PA
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5. REYNOLDS NUMBER OF 207.6 x
5.1 Wall Shear Stress Distribution
AIR DENSITY 1.095 KG/M**3
KINEMATIC VISCOSITY 1.769E-05 M**2/SEC
AVERAGE WALL SHEAR STRESS 4,4790 PA














































































































































5.2 Mean Velocity Profiles
MEAN VELOCITY AT -20.0
WALL SHEAR STRESS 4.6165 PA
FRICTION VELOCITY 2.0533 M/SEC






















































MEAN VELOCITY AT -15.0 DEGREES.
WALL SHEAR STRESS 4.3339 PA
FRICTION VELOCITY 1.9894 M/SEC

















































MEAN VELOCITY AT -10.0 DEGREES,
WALL SHEAR STRESS 4,1927 PA































































































































































































































































































































MEAN VELOCITY AT 10,0 DEGREES,
WALL SHEAF; STRESS 4.1470 PA
FRICTION VELOCITY 1.9461 M/SEC





































































































MEAN VELOCITY AT 20,0 DEGREES,
WAML SHEAR STRESS 4.5641 PA
FRICTION VELOCITY 2.041.6 M/SEC

















































































































































































































































































































































































MEAN VELOCITY AT 45.0 DEGREES.
WALL SHEAR STRESS 5.2359 PA
FRICTION VELOCITY 2.1867 M/SEC






















































































































































































































































































MEAN VELOCITY AT 60.0 DEGREES,
WALL SHEAR STRESS 4,7285 PA
FRICTION VELOCITY 2,0781 M/SEC





































































MEAN VELOCITY AT 65,0 DEGREES,
WALL SHEAR STRESS 4,4414 PA
FRIC T10 N V E L 0 CIT Y 2.014 0 M/SEC


























































MEAN VELOCITY AT 70.0 DEGREES.
WALL SHEAR STRESS 4.1595 PA
FRICTION VELOCITY 1.9490 M/SEC
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2 , 2 b 6
2,187
2,165
2,216
2,242
SCAN ANGLE
Y/YMAX W IIW
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0,508
0,576
0,645
0.713
0,781
0,850
0,918
0 , 987
1,055
1,124
1,192
1
1
1
1
1
1
1
1
1
1.
1.
1.
,759
,700
, 654
,577
,529
,480
,468
.470
, 507
,574
,630
,691
1
1
1
1
1
1
1
1
1
1
1
1
,198
,201
,126
,154
.147
,130
,120
,131
,128
,146
,139
,178
1,427
1.388
1,287
1,279
1.240
1.190
1,162
1,146
1,132
1,098
1,112
1,131
0
0
0
0
0
0
0
0
0
....()
-0
...A
,775
,698
,603
,512
,427
,346
,237
,164
,064
,017
,114
,180
-0,397
-0,390
-0,432
-0,466
-0,450
-0,470
-•0,480
-0,494
-0,546
-0,577
-0,615
-0,667
-0,054
•-0,141
-0,013
-0,051
-0,085
-0,033
••-0,140
•-0,118
-0,204
•-0,253
-0,255
-0,292
3
3
'•>
2
2
2
':>
2
';>
2
':>
.••)
,282
,129
,831
,726
,595
,442
,380
,375
,411
,498
,595
,763
